Introduction

63
Studies have linked exposure to fine particulate matter (PM2.5) with increased respiratory (Hansen et al., 2003) . Collected samples were immediately wrapped in prebaked aluminum foil 151 and stored at −18°C until analyzed. DTT, water-soluble organic carbon, and brown carbon 152 analyses on the filters were conducted within a year of sample collection, water-soluble elements 153 were within a year and half, and AA measurements were conducted within two years of sample 154 collection. 155 2.2. Oxidative potential measurement 156 Filter extraction: One punch of the collected Hi-Vol filter (5.07 cm 2 ) was extracted in 30 mL of
Step 1: Aerosol background measurement (Fig. 1) . In order to control for the contribution of 173 absorbance of particles themselves at 265 nm wavelength, an AA-free control was measured and 174 subtracted from the sample absorbance readings. 2.4 mL aerosol extracts and 0.3 mL 0.5 mM 175 Kbuffer were loaded into a reaction vial (sterile polypropylene centrifuge tube, VWR 176 International LLC, Suwanee, GA, USA) using a programmable syringe pump (A) with a 5 mL 177 syringe (Kloehn, Inc., Las Vegas, NV, USA). Following mixing, 90 µL of the mixture was Fiber Optic Spectrometer, Ocean Optics, Inc., Dunedin, FL, USA). Aerosol background 185 absorbance at 265 and 700 nm (baseline) were recorded at two-second intervals using data 186 acquisition software (SpectraSuite). For the samples collected in this study, backgrounds due to 187 the aerosol absorption at 265 nm were <10% of the sample absorbance readings. Prior to the 188 second step, the system performed a self-cleaning by flushing the intermediate vial and the two 189 syringes with DI water three times.
190
Step 2: AA measurement ( Fig. 1 DTTv in our prior analyses were based on JST and GT sites.
248
In PMF, the uncertainties for each species were determined by multiplying the concentration by 249 overall uncertainties (%), which were obtained by propagating the uncertainties from filter 250 sampling (assumed to be 5%), extraction (assumed to be 5%), blanks (1 σ of multiple blanks), differences between paired sites is much less than those for AAv.
340
The seasonal distribution can be examined from the Atlanta sites, JST, GT, RS, and YRK. The
341
AA activity was higher in summer/fall compared to winter; the ratio of summer or fall to winter 342 was 1.8, 2.9, 1.0, and 3.1 (average ratio is 2.2 ± 0.9) for JST, YRK, RS, and GT, respectively. In Fe (r = 0.68-0.90), once for Cu (r = 0.68), and 3 times for Zn (r = 0.70-0.82). There were, 384 however, no apparent seasonal patterns for the correlations between these water-soluble metals 385 and DTTv since they were related to mineral dust (68% of Ca, 45% of Mn, and 26% of Fe) and 386 vehicle brake/tire wear emissions (51% of Cu, 45% of Zn, 32% of Fe, and 17% of Mn).
387
The comparison of AAv and DTTv's correlation with PM2.5 mass is noteworthy. DTTv was 388 fairly well correlated with PM2.5 mass (r = 0.49-0.86, Fig. 3 ), whereas AAv did not correlate as 
429
CMB-E also found no contribution of biomass burning to AAv, but identified a fractional 430 contribution from biomass burning [36% BURN in Fig. 4(d (Meskhidze et al., 2003) . Previous measurements in this study region have also showed water-440 soluble Fe associated with sulfate in individual particles (Oakes et al., 2012) .
441
It is worth noting that both assays appear to be linked to emissions from traffic, but the actual 442 sources from traffic differ. AAv was almost exclusively associated with mechanically generated (denoted here as AA v e ). We follow the same approach as that used for DTTv (Bates et al., 2015) .
AAv association with health endpoints and contrasts to DTTv
458
Water-soluble AAv (nmol min -1 m -3 ) measured between 2012 and 2013 at JST were regressed 459 against all CMB-E sources. Insignificant sources (p of F-statistic of coefficient>0.05, Table S3 ) 460 and the significant sources with negative coefficients were removed. The latter occurred for 461 BURN (biomass burning) and AMNITR (ammonium nitrate), likely due to their opposite 462 seasonal trends to the measured AAv. These two sources also did not contribute to AAv [see Table S3 .
489
To test the sensitivity of the epidemiological results to other predictive models, two other and DTT v e . These models and various statistics are also summarized in Table S3 . For both assays 495 the models with all sources included had highest correlations coefficients between model and 496 observed activities (r ~ 0.7, or model explains ~50% of the variability). 5 (data given in Table S4 ). The other health outcomes (chronic obstructive pulmonary disease, 505 pneumonia, and ischemic heart disease) did not show significant associations with AA v e or DTT v e 506 (results given in Table S4 ).
507
For asthma/wheeze and congestive heart failure, although the risk ratios for an increase of an 508 interquartile range for AA v e were above 1 [1.005 and 1.003 for Asthma/wheeze and CHF, 509 respectively, Fig. 5(a) ], the 95 % confidence intervals crossed 1 (0.994-1.015 and 0.986-1.020 510 for Asthma/wheeze and congestive heart failure, respectively), indicating a non-statistically 511 significant association between AA v e and the ED visits for these health outcomes. In contrast, 512 both of the health outcomes showed statistically significant associations with the DTT v e . The visits for all tested health outcomes at 95% confidence levels. DTTv was associated with ED 560 visits for both asthma/wheeze and congestive heart failure, for all the linear models tested.
561
Neither AAv nor DTTv was associated with chronic obstructive pulmonary disease (COPD),
562
Ischemic heart failure (IHD) or pneumonia at a statistically significant level. Based on the wide-563 ranging comparisons between these assays, we conclude that, for the region investigated here, 564 the DTT assay was a more comprehensive multi-pollutant indicator of PM2.5 oxidative potential 565 than the AA assay. Finally, the ability to readily measure both PM2.5 AA and DTT activities with activities with PM2.5 mass and selected chemical species at various sites in the Southeastern US.
880
A more detailed correlation table is provided in Table S2 . and related statistics can be found in Table S4 . 
